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Milk is an important elements due to its high nutritious and balanced in human diet. In Asian, goat milk is the 
most consumed because of the unique taste, more nutritious than cow milk. However, milk production and 
composition values differ at every stage of lactation in goats. Thus, determining the highest milk production 
and producing the best quality goat milk is essential to satisfy the local market demands. The objective of the 
present study is to determine the milk yield and milk composition at different lactation stages and to evaluate 
the lactation curves in Saanen goats. The lactation stages can be categorized into three, early (less than 80 days), 
mid (80 – 140 days) and late (over 140 days) days in milk (DIM). In total, 90 milk samples were collected from 
15 goats representing early (n=5), mid (n=5), and late (n=5) stages of lactation. The Saanen goats were raised 
under the same conditions, and milking was done early in the morning (9.00am).The milk yield from Saanen 
goats were collected and measured weekly at each stage of lactation. Milk samples were analyzed for fat, protein, 
solid non-fat, and lactose. Current result illustrated, there were significant different (p ˂ 0.05) among three 
stages of lactation in milk yield, solid non-fat, fat, protein and lactose. In terms of food regulation, the Saanen 
goats almost fully met the standard requirements for milk production and composition. In addition, this study 
also observes the lactation curves in Saanen goats and analyse the curve shapes and patterns. The average milk 
yields from three different stages develops a concave downward curve. The results indicated that mid yield 
increased from early to mid- lactation and decreased thereafter until the end of lactation.  
 






Since 1990, the population of goats has been continuous increasing which become the main factors to the 
growth of dairy goat population (Miller & Lu, 2019). One of the reasons for this increasing trend is most people 
believe that goat milk is more nutritious than cow milk (Getaneh et al., 2016). However, in Malaysia, the dairy 
goat industry still in a small-scale compare to other livestock industries (Sharifah Hazirah et al, 2018). The main 
factors for this issue is our country does not have local breed that can produce high yield of milk. To overcome 
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this problem, our government decided to import high number of Saanen goats into Malaysia since they are 
known for high production of milk (Aliah Zannierah et al., 2019).  
 
There are variable factors that can affect goat milk production and composition. Different stage of lactation for 
Saanen goats are the main variable that was conducted in this research. The stage of lactation can be categorized 
into three stages which early stage (0 – 80 days), mid stage (80 – 140 days) and late stage (more than 140 days) 
(El-Tarabany et al., 2018). The goat’s milk production usually evaluated by its total production throughout their 
lactation stages. In fact, the peak of milk production throughout lactation is within 2 to 4 months (Arnal et al., 
2018).  
 
There are several factors in determining the quality of milk composition including types of breed, species and 
environmental factors such as feeding regime, lactation stage, goat health status, and farm management 
(Ceballos et al., 2009, Mestawet et al., 2012, Morand-Fehr et al., 2007). Goat milk has a basic composition such 
as lipids, protein, carbohydrates, minerals and vitamins that have many similarities to cow milk (Getaneh et al., 
2016). Milk composition can affect human nutrition as it contains various beneficial component that human 
body needs to stay healthy. Fat, protein, lactose and SNF was common representative for the composition of 
raw milk.  In dairy milk industry, milk yield and composition are fundamental parameter to meet the 
requirements for lactating animals needed to achieve an optimum production and satisfy consumer preference 
(Tedeschi et al., 2010, Yakan et al., 2019).  
 
Furthermore, identify the best lactation stage for Saanen goats that able to produce high milk yield and good 
milk composition in order to provide valuable information for producers and breeders. Additionally, it improves 
the socio-economic status of the dairy industry in Malaysia. The finding from this study could bring benefits in 
order to increase productivity and become self-sufficient in caprine milk industry. This study allows us to 
determine the best quality of goat milk, which are able to fulfil the satisfaction of the market demand. Therefore, 
three objectives applied in this study; 1) To determine milk production and composition of Saanen goats at 
different stages of lactation, 2) To analyses the chemical composition of Saanen goat milk by using Milktester 
machines and 3) To evaluate the lactation curve in Saanen goats. 
 
 
MATERIALS AND METHODS 
 
Animal Selection and Management 
The study was conducted at UniSZA Pasir Akar Farm at Besut, Terengganu. The selected Saanen does were 
multiparous (2nd and 3rd parity) with healthy, body condition score 2-3 and had symmetrical udders. They were 
categorized into three different stages of lactation which early lactation (0 – 80 DIM), mid lactation (80 – 140 
DIM) and late lactation (more than 140 DIM). Five Saanen does were employed for each group of lactation 
(n=5). Milk samples were collected by hand milking at 9am weekly. The animals were given 3 – 4 kg of 
concentrates in the morning and Brachiaria humidicola grass (89% DM) in the afternoon. The goats reared under 
intensive housing system, which there are limited access to the land. Therefore, feed and water are being take 
care by the farm worker. Does (early and mid-stage) are milked once a day, except late stage does which are 
milked alternate days due to little milk production. 
 
Milk Collection Samples and Determination of Milk Yield 
 
Each week, milk samples were collected by hand milking starting at 9am for 6 weeks. For early lactation category, 
milk samples were collected after two weeks postpartum to avoid collecting colostrum from the dam. The 
milking procedure were followed Ross (2009) which began with the goat’s teats and under their belly were 
cleaned with clean towel and warm water to get rid any dirt such as its own faeces. Milking the does until the 
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udder are completely empty. The teat was dipped into iodine solution for preventing bacterial infection after 




The collected milk fresh was kept into 15ml falcon tube. The falcon tubes were making sure to be clean and dry 
before use. All the samples, were immediately stored into the freezer after milking at -20 ℃ for further milk 
composition analysis.  
 
Analysis of Milk Samples 
 
The samples were analyzed by using Milkotester Ultrasonic Milk Analyzer (Bulgaria). The frozen milk thawed 
and stirred for several times before pour into the prepared cup. As the Milkotester powered on, the cup 
contained milk sample was placed into its probe. The result appeared on the display after 60 – 90 seconds after 
milk analysed. The readings need to be repeated for four times before starting a new sample. The cup was 
cleaned with tap water. 
  
Data Management and Statistical Analysis 
 
Microsoft Excel 2019 used for raw data management of milk yield and composition and analysis of lactation 
curves. Data were expressed as mean±standard deviation then analysed by using One Way ANOVA (Minitab 
version 1.7, United States) to determine the significant different of milk yield and chemical composition among 
stages of lactation. P value was considered significant if p<0.05.  
 
 
RESULTS AND DISCUSSION 
 
Milk Yield and Composition 
 
There was a significant different (p< 0.05) for different lactation stages of Saanen milk yield. Result from Table 
1 demonstrated that does in mid lactation produced the highest milk yield (833.10 g/d) followed by does in 
early lactation (226.20 g/d) and late lactation (142.50 g/d), respectively. The current result was in agreement 
with Zailan & Yaakub (2018), discovered peak of milk production of Jamanapari goat in Malaysia was mid 
lactation  (785.21 ml/d) followed by early lactation (458.33 ml/d) and late lactation (438.46 ml/d). However, 
previous study in Europe recorded the average of Saanen milk yield was 2.55 kg/d compared to other selected 
breeds of goats (Ferro et al., 2017).  In Turkey, Gökdai and co-workers (2020) discovered that Saanen goats 
normally produced 700 to 900 mL during lactation period. These data looked higher compared to current 
findings due to the environmental conditions that ideal for dairy goats to produce milk. According to Morand-
Fehr et al. (2007), this variation milk yield could attributed to different farm management and environmental 
status. However, according to very recent paper in China documented that hot weather play a major role in 
determining daily milk production due to heat stress incidence in dairy goats (Zhu et al., 2020).   
 
Table 1: Milk yield and composition of Saanen goats 
Stages Parameters measured 
Milk yield (g/d) SNF % Fat % Protein % Lactose % 
Early 226.20b ± 49.10 7.84a ± 0.12 2.97c ± 0.12 2.87a ± 0.06 4.27ᵃ ± 0.06 
Mid 833.10a ± 177.70 7.79a ± 0.09 4.20a ± 0.00 2.87ᵃ ± 0.06 4.27ᵃ ± 0.06 
Late 142.50b ± 36.90 7.26ᵇ ± 0.02 3.50ᵇ ± 0.00 2.60ᵇ ± 0.00 3.97ᵇ ± 0.06 
The numbers represent mean ± SD of triplicate. 
a,b,c superscripts within the same column differ significant (p ˂ 0.05) from each other.  
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The SNF content in Saanen goat showed there was significant different among the stages (p ˂  0.05). The current 
result was in agreement with El-Tarabany et al., 2018, which recorded 7.74%, 7.80% and 7.76% for early, mid 
and late stage. Other study recorded slightly higher 8.25%, 7.93 and 7.91% representing early, mid and late stage 
compared to current result (Neven et al., 2001). Lallo et al., (2019) stated that Saanen goats have 7.80% in goat 
milk. High temperature at Pasir Akar Farm tends to produced lower the SNF values compared to other previous 
studies. In general, SNF values was lower during summer than fall or winter (Harris & Bachman, 2003). Previous 
studies in Italy and China mentioned that high temperature causes a declined milk production and hence reduced 
the quality of milk including SNF, protein and fat content (Peana et al., 2007, Zhu et al., 2020). 
 
The fat content for early, mid and late stages was 2.97 %, 4.20 % and 3.50 % respectively and these data were 
significantly different among stages (p<0.05). Previous studies demonstrated that Saanen goat milk fat was 2.5% 
and 3.7% and these results differed based on other factors such as environment, aged, breed and parity (Lallo 
et al., 2019; Mohsin et al., 2019; Slyzius et al., 2017). Food Regulations 1985 stated that the milk fat must achieve 
minimum 3.25 % and the data from Table 1 showed that Saanen milk during mid lactation (4.20%) and late 
lactation (3.50%). were higher than the minimum requirement therefore the milk managed to fulfil the standard 
requirement.  
 
Results of protein content for three different stages were 2.87% for early stage, 2.87% for mid stage and 2.60% 
for late stage (p<0.05). These findings were slightly higher than previous result, which took 2.50 % of protein 
content (Lallo et al., 2019). Lactose content in Saanen goats from Table 1 was 4.27 %, 4.27 % and 3.97 % for 
early, mid and late stages respectively (p<0.05). Previous study reported that lactose percentage higher about 
4.39% than present study (Samia Mahmoud & Barakat, 2006). The protein and lactose content are higher during 
early and mid stage and lowest during late stages. Moran (2005) stated that when protein content is high, the 
lactose content in the milk also high. This information was in agreement with the findings where protein and 
lactose content reported high during early and mid lactation of Saanen goats. According to Food and Drug 
Administration (FDA), solid non-fat representing a total of protein, lactose and other minerals present in raw 
milk (Park, 2010). Thus, it has explained why there was no information about protein % and lactose % 































Figure 1 showed the trends of the milk production of Saanen goats for 6 weeks sampling. It showed a decreasing 
trend from week to week for mid and late stages. ). While, the trend was slightly elevated during early lactation. 
During early lactation, the doe bodies started to use high amount of feed intake to increase the milk production 
and achieve maximum production during mid lactation (Merkhan et al., 2013). For the mid lactation, the milk 
production decreasing through the time after the peak. This is due nutrient intake are balanced for body used 
and milk production (Merkhan et al., 2013). The milk production during late lactation was the lowest and falls 
since does used up their nutrient intake to build body condition rather than to produce milk and all of them 






Figure 2: Lactation curves of Saanen goats represented by week of sampling 
 
From the beginning of lactation towards the peak time, the average of milk yield was rapid increased and then 
decreased gradually towards the end of lactation. This indicates that the milk yield of Saanen goat changes during 
lactation stages. This finding was in agreement with previous studies from Arnal et al., (2018) on French dairy 
goats and while Brito et al., (2017) illustrated a decreasing trend on Nablo dairy goats. The average of milk yield 
data developed a concave downward type curve. The highest peak of the curve indicates the maximum milk 




The study indicates that goats in different stages of lactation exhibit different milk yields and milk compositions 
under hot humid conditions. The highest milk yields were obtained during mid lactation, while protein, SNF, 
and lactose levels were higher during early lactation. Only fat content recorded higher during mid lactation. The 
milk yield, protein, SNF, and lactose mean decreased gradually by time. Milk composition values from the 
Saanen goats at Pasir Akar Farm almost met the minimum standards for commercialization. Furthermore, the 
average milk yields from three different stages develops a concave downward curve. However, this is the result 
of a preliminary study, which included a small number of Saanen dairy goats. There will be another study, 


























Thank you to Faculty of Bioresource and Food Industry, UniSZA for the facilities provided. Thanks also to the 




Aliah Zannierah, M., Rashidah, S., Jinap, S., Anis, S. M., & Intan Hakimah, I. (2019). Chemical and mineral 
composition of raw goat milk as affected by breed varieties available in Malaysia. International Journal of 
Food Properties, 22(1), 815-824. doi: https://doi.org/10.1080/10942912.2019.1610431. 
 
Arnal, M., Robert-Granié, C., & Larroque, H. (2018). Diversity of dairy goat lactation curves in France. Journal 
of Dairy Science, 101(12), 11040–11051. https://doi.org/10.3168/jds.2018-14980.  
 
Brito, L. F., Silva, F. G., Oliveira, H. R., Souza, N. O., Caetano, G. C., Costa, E. V., Menezes, G. R. O., Melo, 
A. L. P., Rodrigues, M. T. & Torres, R. A. 2017. Modelling lactation curves of dairy goats by fitting 
random regression models using Legendre polynomials or B-splines. Canadian Journal of Animal Science, 98, 
73-83. 
 
Ceballos, L., Ramos-Morales, E., Adarve, G., Díaz-Castro, J., Martínez, L. & Sampelayo, M. 2009. Composition 
of goat and cow milk produced under similar conditions and analyzed by identical methods. Journal of 
Food Composition and Analysis, 22, 322-329. 
 
El-Tarabany, M. S., El-Tarabany, A. A. & Roushdy, E. M. (2018). Impact of lactation stage on milk composition 
and blood biochemical and hematological parameters of dairy Baladi goats. Saudi Journal of Biological 
Sciences, 25, 1632-1638. 
 
FAO, Food and Agricultural Organization. (2019). Food and Agriculture Organization of the United Nations 
statistical databases. Retrieved 29 March, 2021, from http:// faostat.fao.org/ 
 
Food Regulations (1985). Food Act 1985 (Act 281) & Food Regulations 1985, 37449963. 
 
Ferro, M. M., Tedeschi, L. O., & Atzori, A. S. (2017). The comparison of the lactation and milk yield and 
composition of selected breeds of sheep and goats. Translational Animal Science, 1(4), 498–506. 
https://doi.org/10.2527/tas2017.0056. 
 
Getaneh, G., Mebrat, A., Wubie, A., & Kendie, H. (2016). Review on Goat Milk Composition and its Nutritive 
Value. Journal of Nutrition and Health Sciences, 3(4), 1-10. doi:10.15744/2393-9060.3.401. 
 
Gökdai, A., Sakarya, E., Contiero, B. & Gottardo, F. 2020. Milking characteristics, hygiene and management 
practices in Saanen goat farms: a case of Canakkale province, Turkey. Italian Journal of Animal Science, 19, 
213-221. 
 
Harris, B., K. C. Bachman (2003): Nutritional and management factors affecting solids-not-fat, acidity and 
freezing point of milk.  Florida Cooperative Extension Service, Institute of Food and Agricultural 
Sciences, University of Florida, Gainesville, USA. pp. 1-5. 
  
Lallo, C., Rollings, D., Pinder, K., & Thomas, G. (2019). Kidding and Milk Performance of Saanen, Toggenburg 
and British Alpine Goats Kidding and Milk Performance of Saanen, Toggenburg and British Alpine 
Goats in the Tropical Climate of Barbados to enhance food security. April, 1–15. 
210 
 
Merkhan, K. Y., Darwesh, K. A., & Buti, E. T. S. (2013). Impact of Lactation Stage on the Body Condition and 
Milk Quality of Black Goat. International Journal of Agricultural and Food Research, 2(2). 
doi:10.24102/ijafr.v2i2.199. 
 
Mestawet, T., Abebe, G., Ådnøy, T., Devold, T., Narvhus, J. & Vegarud, G. 2012. Milk production. composition 
and variation at different lactation stages of four goat breeds in Ethiopia. Small Ruminant Research, 105, 
176-181. 
 
Miller, B. A., & Lu, C. D. (2019). Current status of global dairy goat production: an overview. Asian-Australasian 
Journal of Animal Sciences, 32(8), 1219 - 1232. doi:10.5713/ajas.190253. 
 
Moran, J. (2005). Diet and milk production. In Tropical dairy farming: feeding management for small holder 
dairy farmers in the humid tropics (pp. 159 -170). Landlinks Press. 
 
Morand-Fehr, P., Fedele, V., Decandia, M. & Le Frileux, Y. 2007. Influence of farming and feeding systems on 
composition and quality of goat and sheep milk. Small Ruminant Research, 68, 20-34. 
 
Neven, A., Samarzija, D., Havranek, J., Vesna, P. & Mioč, B. 2001. Effects of stage and number of lactation on 
the chemical composition of goat milk. Czech Journal of Animal Science, 46, 548-553. 
 
Park, Y. (2010). Goat Milk Products: Quality, Composition, Processing, and Marketing. In: Wilson Pond, N. B. 
(ed.) Encyclopedia of Animal Science (pp. 1-6). United States: Taylor and Francis, CRC. 
 
Peana, I., Fois, G. & Cannas, A. 2007. Effects of heat stress and diet on milk production and feed and energy 
intake of Sarda ewes. Italian Journal of Animal Science, 6, 577-579. 
 
Ross, P. (2009). Goats a guide to management. Wiltshire: Crowood Press. 
 
Samia Mahmoud, A., & Barakat, E. (2006). Milk Composition of Nubian and Saanen Goats. University of 
Khartoum, Faculty of Veterinary Medicine. Sudan: University of Khartoum. 
 
Šlyžius, E., Šlyžienė, B. & Lindžiūtė, V. 2017. Factors affecting goat milk fat yield. Žemės ūkio mokslai, 24. 
 
Sharifah Hazirah, S., Roshada, H., Zaiton, H., & Norlelawati, A. (2018). A Comparative Study on 
Physicochemical Characteristics of Raw Goat Milk Collected from Different Farms in Malaysia. Tropical 
Life Sciences Research, 29(1), 195-212. doi:10.21315/tlsr2018.29.1.13. 
 
Tedeschi, L. O., Cannas, A., & Fox, D. G. (2010). A nutrition mathematical model to account for dietary supply 
and requirements of energy and nutrients for domesticated small ruminants. Small Ruminant Research, 89(2-
3), 174-184. doi: 10.1016/j.smallrumres.2009.12.041. 
 
Yakan, A., Özkan, H., Eraslan, A., Ateş, C., Ünal, N., Koçak, Ö., Doğruer, G. & Özbeyaz, C. 2019. Milk yield 
and quality traits in different lactation stages of Damascus goats: Concentrate and pasture based feeding 
systems. Ankara Üniversitesi Veteriner Fakültesi Dergisi, 117-129. 
 
Zailan, M. Z., & Yaakub, H. (2018). Milk composition and fatty acids profile at different stages of lactation in 
Jamnapari crossbred goats. Malaysian Journal of Animal Science, 21(2), 109–122. 
 
Zhu, X., Wen, J. & Wang, J. 2020. Effect of environmental temperature and humidity on milk production and 






How to cite this paper: 
Ibrahim, N.S. &  Tajuddin, F.H.A. (2021). Evaluation of Milk Production and Milk Composition at 
Different Stages of Saanen Dairy Goats. Journal of Agrobiotechnology, 12(1S), 204-211 
 
